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Study Population

* Should be defined in advance

» Unambiguous inclusion (eligibility)
criteria

* Must consider impact on
— Study design

— Ability to generalize

— Participant recruitment




Types of inclusion criteria

* Inclusion

— Define the medical condition of interest
* Exclusion

— Cases unlikely to respond

— Conditions for which it is unethical to randomize
— Safety

— Measurement problem
— Subject unreliable/unwilling
— Administrative/regulatory/other

Example — VA CSP #468

+ Surgical and Medical Treatments for
Parkinson’s Disease

— Comparison of Best Medical Therapy to Deep Brain
Stimulation

— Comparison of STN to GPi stimulation
* Inclusion Criteria
— ldiopathic Parkinsons’ disease
— Hoehn and Yahr stage 2 or worse when off medications
— L-dopa responsive with clearly defined “on” periods
— Persistent disabling symptoms
— Stable on medical therapy for at least one month

Example — VA CSP #468
Exclusions

Cases unlikely to respond
— “Parkinson’s plus” syndromes

Unethical to randomize/safety

— Previous Parkinson’s Disease surgery

— Medical contraindications to surgery or stimulation

— Contraindication to MRI

— Score on Mini-Mental Status examination of 24 or lower, or

other neuropsychological dysfunction that would
contraindicate surgery

— Intracranial abnormalities
— Pregnancy




Example — VA CSP #468
Exclusions

* Unreliable/unwilling

— Not available/willing to be followed according to
study protocol

— Unwilling to consent
— Active alcohol or drug abuse

+ Administrative/regulatory/other
— Age less than 21

— Concurrent participation in another research
protocol
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Overestimating Ability to
Recruit

* 5-10% of screened patients are enrolled

* 80% of studies fail to meet recruitment
targets on time

+ Lasagna’s Law

Number available for participation

before study after study

during study




Estimating Recruitment

Recruitment from previous similar
studies

Past recruitment for this site/investigator
Estimates of patient availability from
centralized databases

Pilot study

Past performance is usually indicative of
future results

Recruitment Strategies

- Inpatients, outpatient clinics

- Chart reviews

- Clinic, pharmacy lists

- Referrals from other caregivers
- From presentations

- Direct mailings, fliers

- Arrangements with Vets’ orgs.
- Internet website

- Media campaigns

Adaptive Recruitment Solutions

» Extend recruitment period
Replace/add sites
» Broaden inclusion
» Revise sample size estimate
— Reduce power
— Increase treatment effect difference of interest

— Update estimates of variability
— Use a more sensitive statistical technique

» Reduce workload/streamline protocol




Example: VA CSP #399

« Effect of antiarrhythmic therapy on
maintenance of sinus rhythm in patients
with atrial fibrillation

* Treatment arms
— Amiodarone, Sotalol, Placebo

* Inclusion criteria
— 72hrs of continuous AF (upper limit 12 months)

Example: VA CSP #399

» Sample size: 1260
Power 85%

* Primary outcome measure: recurrence rate
at 1 year of follow-up

Expected treatment effects

— 35% on placebo

— Either drug at least 15% better than placebo
— One drug at least 10% better than the other

28 sites
30 months intake

Randomization Timeline as of May, 1999
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Study Modifications

+ Allowed inclusion of patients with AF duration
> 12 mos.

» Dropped 8 underperforming sites
» Reallocated funding to high recruiters
+ Extended intake by 12 months

» Redefined primary outcome measure
— Time to recurrence of atrial fibrillation
— All other sample size assumptions unchanged
— Reduced sample size from 1260 to 706

Final Randomization Timeline
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DEFINITIONS

* Intervention - A treatment or procedure
assigned to a subject or population to reduce
the burden of illness caused by a disease or
condition

» Endpoint - The event(s) or measurement(s)
observed during or after an intervention that
are used to evaluate the success or failure of
the intervention




DEFINITIONS

» Experimental treatment
— Effect not established
— Existing studies not convincing
+ Standard treatment
— Standard of care
— Effectiveness may or may not have been rigorously
established
» Control group

— Comparison group against which the experimental treatment
will be compared

TYPES OF INTERVENTIONS

» Drugs, Vaccines, Gene Therapy

* Surgical or Medical Procedures

* Medical Devices

+ Diagnostic and Screening

+ Lifestyle or Diet

» Psychiatric Therapy

* Healthcare Delivery Systems

» Complementary and Alternative Therapies

Factors Affecting The Choice
Of The Intervention

+ Maximize benefit, minimize toxicity
+ Can be standardized

Will not be affected by altered clinical
state

Acceptance/Compliance
Blinding
Availability of drug or procedure




Factors Defining an
Intervention

* Medications
— Dose
— Frequency
— Duration
+ Surgical
— Standardized and Specific
Procedures/Techniques
— Types of equipment/instruments
— Skill level of interventionist

TYPES OF COMPARISONS

» Experimental vs. control

— Control may be active treatment or placebo
+ Standard vs. control

— Treatment in widespread use without rigorous evidence

— Treatment extended to a group without established benefit
» Special cases

— No control

— Experimental versus experimental

CLASSICAL DESIGN

» Placebo Control Trial
— Treatment A — Placebo Control

— Treatment B — Active Drug
* Active Control Trial

— Treatment A — Drug X (Standard)

— Treatment B — Drug Y (Experimental)
» Placebo not ethical if there is effective

standard therapy




“The benefits, risks, burdens and
effectiveness of a new method should be
tested against those of the best current
prophylactic, diagnostic and therapeutic
methods. This does not exclude the use of
placebo, or no treatment, in studies where
no proven prophylactic, diagnostic or
therapeutic method exists.”

Declaration of Helsinki
http://www.wma.net/e/policy/17-c_e.html

SCIENTIFIC RATIONALE
FOR PLACEBOS

« Establishing a reference point
» Focuses on efficacy

« Smaller studies
— strength of an association
— statistical variability

STUDY DESIGNS

» Choice of interventions provides the
underlying statistical design structure for
a trial
— Two or multiple groups?

— Factorial designs — two or more interventions
tested in the same experiment in such a way that
all possible combinations of treatments are
possible

— Crossover designs — more than one intervention
sequentially assigned to each subject




FACTORIAL DESIGN

Drug X Placebo X
Drug X + Placebo X +
Drug Y Drug Y Drug Y
Drug X + Placebo X +
Placebo ¥ Placebo Y Placebo Y

CROSSOVER DESIGN

| Period 1 | Period 2 |

Treatment A Treatment B

More Complex Interventions

Multiple Drugs vs. Placebo Control
« Combinations of treatments

— Drug combination 1 vs. combination 2
Different lengths of treatment
Different starting times

— At enroliment or at onset of symptoms
— Drug holiday vs. no drug holiday

Withdrawal studies




Special Problems in Studies

of Procedures

Standardizing the intervention
Variability in experience / technique
Appropriate control group

Blinding

Time delay from randomization to
treatment

VA CSP #246: TURP vs WW for BPH

Main question: Is surgery necessary?
Conducted at 9 VAMC'’s (1986-92)
TURP

— Standard of care, widespread use, little need to standardize
the procedure, effectiveness study

— Window of 2 weeks from randomization to surgery allowed

Watchful Waiting

— Brochure describing behavioral strategies which may help
them cope with their symptoms

VA CSP #246: TURP vs WW for BPH

Follow-up
— Six weeks and semiannually for 3-6 years
— Telephone calls every 2 months
— internal medicine rather than urology
Primary outcome measure
— Percentage of patients not having a clinically important rise
in BPH symptom score nor a serious GU event (e.g.
retention, creatinine rise, incontinence)
Other outcomes
— Quality of life
— Cost-effectiveness




VA CSP #246: TURP vs WW for BPH
Results

» TURP was more effective
— Primary outcome measure and QOL

* However, most men will do well with WW

» Cross-overs/compliance
— 10% of those randomized to TURP never had surgery
* Those with less bother from BPH symptoms
— 27% of those randomized to WW eventually had surgery
» Those with more bother
» Results were consistent regardless of how
cross-overs were treated in analysis
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VA CSP #456:
Open vs Lap Hernia Repair

* Began 1/2001 at 12 VAMC’s
* Treatments
— Highly standardized

— Surgeons must have demonstrated proficiency in
the procedure

— At each site, use “best” surgeon for each
procedure

— Efficacy rather than effectiveness

VA CSP #456:
Open vs Lap Hernia Repair

* Follow-up
— Up to 5 years

— 1styear: post-op, 6 wk telephone, 3 mo visit, 6
month telephone

— Annual visits

VA CSP #456:
Open vs Lap Hernia Repair

* Primary Outcome Measure
— Hernia recurrence at 2 years
— Evaluation by independent surgeon

— If recurrence detected, confirm by a second
surgeon, ultrasound or operative report




VA CSP #456:
Open vs Lap Hernia Repair

Other outcomes

— Complications

— Pain

— Time to return to normal activities
- QOL

— Patient satisfaction

— Caregiver burden

— Cost
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ENDPOINTS

» The study hypotheses state the effects
we expect the interventions to have on
the endpoints or outcomes chosen for
the study

* In general, choose a single response
variable for the primary endpoint

PRIORITY OF ENDPOINTS

» Primary Endpoint
— Response variable chosen to show efficacy

» Secondary Endpoints
— May be related to the primary endpoint or may be
a separate indication of efficacy
— Must consider multiplicity when making statistical
inference
» Tertiary or Additional Endpoints

— More exploratory in nature

TRADEOFFS IN CHOOSING
ENDPOINTS

* Maximize the quality and amount of
outcome information collected while
optimizing work load and minimizing
cost

* Too many endpoints lead to loss of
focus




CHOOSING ENDPOINTS

* Clinically important

» Generally accepted

» Greatest impact

* Response to intervention

» Reliably determined

* Reproducible

 Uniformly collected among sites
» Complete ascertainment

BE WARY OF SURROGATE
ENDPOINTS

* May be correlated to disease but not
involve the same pathophysiologic
pathway

+ May affect only one pathway of disease

» May affect the true clinical outcome by
unintended mechanisms of action that
are independent of the disease process

|




Hypertension Studies

* 1960s:VA Cooperative Study of
Antihypertensive Treatment for
Moderate to Severe Hypertension
— Established that BP reduction results in reduction

in stroked and overall mortality

+ 1970s-1990s

— Many hypertension studies using BP reduction as
the primary outcome measure

Hypertension Studies

Are all BP drugs equally beneficial?
— Only diuretics and beta-blockers shown to reduce mortality
— Concern about side effects for diuretics and beta blockers
— Possible increase mortality from short acting calcium
channel blockers
Perhaps BP reduction is not a good surrogate
endpoint?
* ALLHAT:

— Will compare mortality rates among groups of patients
treated with one of several BP drugs




Be Wary of Composite
Endpoints

* Why a composite endpoint?
— Usually to obtain enough events to keep the sample size
manageable
» Combining Apples and Oranges?
— Combining efficacy measures with drug side effects

— Combining several types of events with very different levels
of severity

* Death
« Stroke
« TIA

VALIDATION OF STUDY
ENDPOINTS

» Develop a strict protocol definition
* Unbiased

« ldentify required source documentation

VALIDATION OF STUDY
ENDPOINTS

Will any of the following be required and
affordable?

— Laboratory confirmation

— Central readings

— Central review of evidence

— Adjudication by Endpoints Committee




“Far better an approximate
answer to the right
question, which is often
vague, than an exact answer
to the wrong question,
which can always be made
precise.”

JW Tukey, 1962




